PAT -NO: 

DOCUMENT- IDENTIFIER ! 
TITLE : 
PUBN-DATE : 



JP02003112477A 



JP 2003112477 A 



OPTICAL RECORDING MEDIUM 



April 15, 2003 



INVENTOR- INFORMATION ; 
NAME 

SHINKAI, HIROSHI 
TANAKA, MI CHI 
CHIHARA, HIROSHI 
UTSUNOMIYA, HAJIME 
INOUE, HIROYASU 
KATO, TATSUYA 



COUNTRY 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 



ASSIGNEE- INFORMATION : 

NAME 

TDK CORP 



COUNTRY 
N/A 



APPL-NO: 



APPL-DATE: 



JP2001317506 



October 15, 2001 



PRIORITY -DATA: 2001231785 ( July 31, 2001) 
INT-CL (IPC) : B41M005/26, G11B007/24 



ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a phase change type optical 
recording 

medixjun, in which a data transmission rate can be enhanced or in which 
the data 

transmission rate can be enhanced and, in addition, has the favorable 
thermal 

stability of a recording layer. 

SOLUTION: In the optical recording medium has a phase change type 

recording 

layer for executing recording by means of a change from or to a 
crystalline 

structure to or from an amorphous structure, axis ratios c/a, each of 
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which is 

the ratio of a c axis length to an a axis length in the hexagonal 
lattice/ on 

all the formed crystals are set to be 2.56 or more under the 
condition that the 

recording layer is crystallized and formed crystals are indexed as 
hexagonal 

lattices so as to calculate the axis ratios c/a or the ratio of a c 
axis length 

to an a axis length in the hexagonal lattice. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical recording medium of a phase change mold. 
[0002] 

[Description of the Prior Art] In recent years, the optical recording medium [ high density record is 
possible and ] which can moreover eliminate and rewrite recording information attracts attention. 
Among the optical recording media of a rewritable mold, by irradiating a laser beam, the thing of a 
phase change mold records by changing the crystallized state of a recording layer, and is reproduced by 
detecting reflection factor change of the recording layer accompanying such a change of state. Since it is 
simple compared with it of a magneto-optic-recording mediimi, the optical system of a driving gear 
attracts attention to the optical recording medium of a phase change mold. 

[0003] By the crystalline substance condition and the amorphous state, since the stability of that the 
difference of a reflection factor is large and an amorphous state is comparatively high, chalcogenide type 
ingredients, such as a germanium-Sb-Te system, are used for the recording layer of a phase change mold 
in many cases. 

[0004] In case information is recorded in a phase change mold optical recording medium, the laser beam 
of high power (record power) to which temperature up of the recording layer is carried out to more than 
the melting point is irradiated. In the part to which record power was added, after a recording layer 
fuses, it quenches and an amorphous record mark is formed, as [ carry out / to the temperature of under 
the melting point / a recording layer is beyond the crystallization temperature, and / on the other hand, / 
in case a record mark is eliminated / temperature up ] ~ the laser beam of low power (elimination 
power) is irradiated comparatively. Since the record mark to which elimination power was added will be 
annealed after it is heated to beyond crystallization temperature, it returns to a crystalline substance. 
Therefore, the over-write [ a phase change mold optical recording medium ] by modulating the 
reinforcement of a single laser beam. 

[0005] In order to realize densification of record, and high transfer rate-ization, compaction of 
record/playback wavelength, a raise in the numerical aperture of the objective lens of record/playback 
optical system, and high linear velocity-ization of a medium are progressing. When the diameter of a 
spot in the recording layer front face of a laser beam sets laser wavelength to lambda and sets numerical 
aperture to NA, the value (lambda/NA)A^ which was expressed with lambda/NA and **(ed) this with 
the linear velocity V of a medium become the laser radiation time amount (time amount which beam- 
spot passage takes) to a recording layer. The laser radiation time amount to a recording layer becomes 
still shorter with densification and the formation of a high transfer rate. Therefore, it is becoming 
difficult to optimize over-writing conditions. 

[0006] Here, the trouble when the over-write by making linear velocity quick is explained. 
[0007] When linear velocity is made quick, the irradiation time of the laser beam for record (henceforth 
a record beam) becomes short. Therefore, it is common by making record power high with linear- 
velocity lifting to prevent lowering of the attainment temperature of a recording layer. 
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[0008] On the other hand, in order to eliminate an amorphous record mark (recrystallization), it is 
necessary to irradiate an elimination beam so that a recording layer can be held beyond fixed time 
amount to the temperature below beyond crystallization temperature and the meUing point. Although 
elunination power is made high with a raise in linear velocity and attainment temperature lowering of a 
recording layer is prevented, since irradiation time becomes short with a raise in linear velocity, a record 
mark becomes that it is hard to be eliminated. 

[0009] Therefore, in order to make linear velocity quick and to raise a transfer rate, so that it can 
recrystallize comparatively in a short time, for example, as shown in JP,1-78444,A and a 10-326436 
ofiScial report, it is necessary to consider a recording layer as the comparatively quick presentation of a 
crystal transition rate. 

[0010] However, a crystal transition rate is quick, namely, the short recording layer of the time amount 
which crystallization takes has the low thermal stability of an amorphous state. If thermal stability is 
low, the problem explained below will arise. 

[001 1] The low recording layer of thermal stability has the problem that preservation dependability is 
low, in order that an amorphous field may crystallize easily in a comparatively hot environment, 
moreover, the thing for which recording information will be reproduced by the laser beam if the thermal 
stability of an amorphous state is low - especially, it is easy to crystaUize an amorphous field by repeat 
playback. That is, playback endurance is low. Moreover, it is easy to produce the phenomenon (cross 
erasion) of erasing the record mark of an adjoining truck at the time of record. Since the energy density 
in the beam spot becomes high so that the diameter of the beam spot of the laser beam for playback is 
small, playback endurance tends to become low. Moreover, although there was the approach of making 
high track recording density of a medium besides the approach of making Hnear velocity of a medium 
quick as an approach of making a data transfer rate high, this invention persons found out that such 
theraial stability became low, when record mark length and the tooth space between marks were 
shortened, in order to make track recording density high. These problems accompanying thermal 
stability being low are similarly produced, even if it is the case where a crystalline substance record 
mark is formed in an amorphous recording layer even if it is the medium of the type which forms an 
amorphous record mark in a crystalline substance recording layer. 
[0012] 

[Problem(s) to be Solved by the Invention] The object of this invention is offering the phase change 
mold optical recording medium which can make a data transfer rate high, and other objects of this 
invention can make a data transfer rate high, and, moreover, the theraial stability of a recording layer is 
offering a good phase change mold optical recording medium. 
[0013] 

[Means for Solving the Problem] Such an object is attained by this invention of following the (1) - (8). 

(1) The optical recording medium said whose axial ratio c/a is 2.56 or more in all the generated crystals 
when have the recording layer of the phase change mold with which record is performed using 
crystalline substance-amorphous transition, this recording layer is crystallized, indexing as a hexagonal 
grid is performed to the generated crystal and axial ratio c/a which is c axial length's ratio to a axial 
length in said hexagonal grid is computed. 

(2) When the X diffi-action using Cu-K alpha rays is performed to the crystal which has the recording 
layer of the phase change mold with which record is performed using crystalline substance-amorphous 
transition, was made to crystallize this recording layer, and was generated. Only two diffraction lines 
exist in the range of 2theta=38-44 degree of X diffraction drawing. The optical recording medium whose 
d2/d3 are 1 .035 or more when the spacing of the lattice plane applicable to the diffraction line which 
exists in a low include-angle side between said two diffraction lines is set to d2 and the spacing of the 
lattice plane applicable to the diffraction line which exists in a high include-angle side between said two 
diffraction lines is set to d3. 

(3) Said lattice plane said whose lattice plane whose spacing is d2 when indexing as a hexagonal grid is 
performed to the crystal which was made to crystallize said recording layer and was generated is a 
hexagonal (104) side and whose spacing is d3 is the optical recording medium of the above (2) which is 
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a hexagonal (1 10) side. 

(4) The above (2) said whose axial ratio c/a is 2.56 or more in all the generated crystals when said 
recording layer is crystallized, indexing as a hexagonal grid is performed to the generated crystal and 
axial ratio c/a which is c axial length's ratio to a axial length in said hexagonal grid is computed, or (3) 
optical recording media. 

(5) One optical recording medium of above-mentioned (1) - (4) whose contents of Sb said recording 
layer contains Sb as a principal component, and are 99% or less in an atomic ratio. 

(6) The optical recording medium of the above (5) with which said recording layer contains Te and/or In 
further as a principal component. 

(7) The above (5) or (6) optical recording media with which said recording layer contains rare earth 
elements and at least one sort of elements chosen from Zr, Hf, Ti, and Sn as an accessory constituent. 

(8) Said dielectric layer which sees from the incidence side of the laser beam for record, has a dielectric 
layer in the near side of said recording layer in contact with said recording layer, and exists in it in 
contact with said recording layer at the near side of said recording layer is the optical recording medium 
of the above (7) whose content of the silicon oxide [ contain the mixture of zinc sulfide and silicon 
oxide, silicon oxide, silicon nitride, an aluminum oxide, cerium oxide, an oxidization yttrium, tantalum 
oxide, a zirconium dioxide, or chrome oxide and ] in said mixture is more than 30 mol %. 

[0014] Moreover, when the thermal conductivity of said dielectric layer which has said recording layer, 
a dielectric layer, and a reflecting layer in this order, and exists between said recording layers and said 
reflecting layers, m view of the incidence side of the laser beam for record is made into K2D, as for the 
medium of this invention, it is desirable that it is K2D>=1 W/m-K. 

[0015] Moreover, the medium of this invention is what has a dielectric layer in the near side of said 
recording layer, in view of the incidence side of the laser beam for record. Two sorts of subdielectric 
layers in which thermal conductivity is different from each other adjoin and exist in said dielectric layer 
which exists in the near side of said recording layer, thermal conductivity — difference — when the 
thermal conductivity of a near subdielectric layer is set to KC relatively [ recording layer / said ] among 
said two sorts of subdielectric layers and the thermal conductivity of a far subdielectric layer is relatively 
set to KD from said recording layer, it is desirable that it is KC<KD. 

[0016] Moreover, as for the medium of this invention, it is desirable that it is that by which it has a 
translucency layer with a thickness of 300 micrometers or less, and record/playback beam is irradiated 
by said recording layer through said translucency layer. 

[0017] Moreover, when wavelength of record/playback beam is set to lambda and numerical aperture of 

record/playback beam exposure optical system is set to NA, as for the medium of this invention, it is 
desirable that record and/or playback are performed on the conditions which are lambda/NA <=680nm. 
[0018] Moreover, as for the mediimi of this invention, it is desirable that record and/or playback are 
performed on the conditions from which a data transfer rate is set to 35 or more Mbpses. 
[0019] 

[Function and Effect] Since amorphous-ization becomes impossible substantially, it stops functioning as 
a phase change mold recording layer by the phase change mold recording layer which makes Sb main 
constituents with the thin film which a crystal transition rate becomes quick and becomes only from Sb 
as Sb content increases. On the other hand, the thermal stability of a recording layer becomes so low that 
there are many Sb contents. Although it is desirable to add the element which stops Sb content as much 
as possible, and raises thermal stability instead in order to raise thermal stability, it becomes difficult to 
m^e the crystal transition rate of a recording layer quick in that case. 

[0020] In the 1st mode of this invention, when the phase change mold recording layer which held down 
Sb content to below 99 atom % preferably is crystaUized, indexing as a hexagonal grid is performed to 
the generated crystal and axial ratio c/a which is c axial length's ratio to a axial length in said hexagonal 
grid is calculated, a mediimi is designed so that axial ratio c/a may become 2.56 or more. In the 
recording layer whose axial ratio c/a is 2.56 or more, a crystal transition rate becomes quick compared 
with the recording layer whose axial ratio c/a Sb content is the same and is less than 2.56. 
[0021] In the 2nd mode of this invention, the phase change mold recording layer which held down Sb 
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content to below 99 atom % preferably is crystallized, and the X diffraction using Cu-K alpha rays is 
performed to the generated crystal In the 2nd mode, only two diffraction lines exist in the range of 
2theta=38-44 degree of X diffraction drawing obtained according to this X diffraction. And when the 
spacing of the lattice plane applicable to the diffraction line which exists in a low include-angle side 
between said two diffraction lines is set to d2 and the spacing of the lattice plane applicable to the 
diffraction line which exists in a side whenever [ angle-of-elevation ] is set to d3, a medium is designed 
so that d2/d3 may become 1 .035 or more. In the recording layer whose spacing ratios d2/d3 are 1.035 or 
more, a crystal transition rate becomes quick compared with the recording layer whose spacing ratios 
d2/d3 Sb content is the same and are less than 1.035. 

[0022] Since said axial ratio c/a satisfies the definition in the 1st mode or the spacing ratios d2/d3 satisfy 
the definition in the 2nd mode, the medium of this invention can make a crystal transition rate quick, 
without making [ many / extremely ] Sb content. Therefore, in this invention, over-writing with high 
linear velocity is possible, and, moreover, the good phase change mold optical recording medium of 
thermal stability can be realized. Said axial ratio c/a and the spacing ratios d2/d3 express extent 
[ crystal ] of distortion, this invention persons found out that extent [ crystal lattice / when crystallizing a 
recording layer ] of distortion correlated with the crystal transition rate of a recording layer. In addition, 
as for the medium of this invention, it is desirable that said axial ratio c/a satisfies the definition in the 
1st mode, and the spacing ratios d2/d3 satisfy the definition in the 2nd mode. 
[0023] In the desirable mode of this invention, rare earth elements and at least one sort of elements 
chosen from Zr, Hf, Ti, and Sn are added as an accessory constituent to a phase change mold recording 
layer. Thereby, since the crystallization temperature of a recording layer rises, the thermal stability of 
the amorphous field of a recording layer becomes good, and preservation dependability and playback 
endurance become good. 

[0024] The alloying element which raises the crystallization temperature of a recording layer is known. 
However, since such most alloying elements reduce the crystal transition rate of a recording layer, it is 
disadvantageous to over-writing with high linear velocity. On the other hand, the above-mentioned 
accessory constituent element is added, said axial ratio c/a is made or more into 2.56 according to this 
invention, or, in addition to 1 .035 or more [ then ] and improvement in the thermal stability by the 
above-mentioned accessory constituent element, improvement in a crystal transition rate also realizes 
said spacing ratios d2/d3. Therefore, especially the medium of this invention is advantageous to over- 
writing with high linear velocity. In addition, when the above-mentioned accessory constituent element 
is added, in order to raise a crystal transition rate, it is desirable to consider the dielectric layer which 
sees from the incidence side of the laser beam for record, and exists in the near side of a recording layer, 
and touches a recording layer as a specific presentation, 

[0025] Said axial ratio c/a and said spacing ratios d2/d3 are not dependent only on the presentation of a 
recording layer, and are dependent on especially the thermal design of a medium dependmg on the 
synthetic design of a medium. If a medium is specifically designed so that the cooling rate of a recording 
layer may become quick at the time of over-writing, it will become easy to consider as within the limits 
which limits the medium then said so-called axial ratio c/a, and said so-called spacing ratios d2/d3 of 
quenching structure by this invention. In order to make a medium into quenching structure, it is 
desirable to control a component and/or structure about at least one side of the dielectric layer of the 
couple prepared so that a recording layer may be pinched. 

[0026] In addition, it is known that rare earth elements may be added to the phase change mold 
recordng layer which contains Sb at least, and the purport which raises the crystallization temperature 
of a recording layer as for rare earth elements is indicated in some following official reports so that it 
may explain below. However, there is no publication about said axial ratio c/a and said spacing ratios 
d2/d3 in each following official report. 

[0027] The thin film for information record of the phase change mold containing Sb and Te, and other 
elements is indicated by JP,2-35636,A and JP,2-151481,A. The purport which can raise crystallization 
temperature to these official reports by adding rare earth elements etc. is indicated. However, in the 
example of these official reports, the thin fihn which added rare earth elements is not produced. 
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[0028] The purport which may add rare earth elements to the phase change mold recording layer 
containing Sb and Te is indicated by JP, 10-326436, A. It is indicated by this ofificial report that Zn, Cu, 
Au, Ag, Pd, Pt, Cr, Co, Zr, Ti, Mn, Mo, Rh, and rare earth elements deposit as a detailed dispersed 
cluster, serve as a crystalline nucleus, and are contributed to high-speed crystallization since a 
compound with itsetfor they, Sb, or Te is high-melting. However, the example which added rare earth 
elements is not indicated by this official report, and it is recording on it in the example of this official 
report with the wavelength of 780nm, numerical-aperture NA=0.55, and 4.8 or less m/s of linear 
velocity, and, as for the record with the target linear velocity so that high, this invention is not taken into 
consideration. 

[0029] Sb and Te are contained in JP,2000-43415,A, and the phase change mold recording layer which 
has a metastable SbSTe phase belonging to space group Fm3m is indicated. This Sb3Te phase has face 
centered cubic structure as indicated as fee. by this official report. If indexing as a hexagonal grid is 
performed to a face-centered cubic and axial ratio c/a is calculated about the hexagonal grid, it is not 
based on a lattice constant, and c/a will be set to 2.449 and will not satisfy the 1st mode of this 
invention. Moreover, since a diffraction line does not exist, it is [ only one ] satisfied with the range of 
2theta=38-44 degree of X diffraction drawing of a face-centered cubic of the 2nd mode of this invention. 
Therefore, unlike the recording layer which limits the recording layer indicated by this official report by 
this invention, effectiveness of this invention is not realized by invention given [ this ] in an official 
report. The purport whose mothball nature of first time record data improves is indicated by this official 
report by adding nitrogen, B and C, rare earth elements, and a transition-metals element to this recording 
layer. However, the example which added rare earth elements is not indicated by this official report. In 
addition, in the example of this official report, linear velocity at the time of record is made into 7 m/s. 
[0030] In JP,2000-52657,A, Sb, Te, lb group element, and an Illb group element are contained, and the 
phase change mold recording layer which has a metastable phase belonging to space group Fm3m is 
indicated. This metastable phase is a phase of fee. structures including a Sb3Te phase. Although the 
purport which may add rare earth elements to this recording layer is indicated by this official report, the 
example which added rare earth elements is not indicated. In addition, the linear velocity at the time of 
the record indicated by this official report is 8 or less m/s, and the purport which adjusts the content of 
Ag+Au in a recording layer to this official report according to this linear velocity is indicated. That is, 
the presentation which does not add Ag and/or Au is not taken into consideration in this official report. 
It becomes the table 2 of this official report from Ag0.05In0.04Sb0.61Te0.3 as a recording layer 14, and 
the recording layer containing an fee. phase, a Sb2Te three phase circuit, and Sb phase is indicated. 
Thus, when the fee. phase said whose axial ratio c/a is less than 2.56 is contained, effectiveness of this 
invention is not realized. In addition, Sb and the Sb2Te3 grade which are a sludge when a metastable 
phase specializes in this official report as assessment to this recording layer 14 deposit, and the purport 
which becomes imsuitable is indicated by high density record. 

[003 1] By the way, a recording layer becomes JP,9-71049,A fi-om Sb, Te, and M (M is at least one sort 
of elements among Ag, Cu, and Au), and the medium for optical information record with which a record 
lamination element fills relation called 0< z<0.33 and 0< b<l in 0.70< x<0.90 and (MzTel-z) bSb in 
SbxTe 1-x is indicated. In the analysis by the X-ray, the purport out of which the peak of Sb has come 
strongly rather than Sb2Te3 is indicated by the paragraph 0013 of this official report. That is, this 
recording layer contains a Sb2Te three phase cu*cuit and Sb phase as a crystal. When a Sb2Te three 
phase circuit is included, a crystal transition rate becomes slow and effectiveness of this invention is not 
realized. In addition, said axial ratio c/a which presupposed that it is hexagonal, carried out indexing of 
Sb2Te3, and calculated it is 7.14, and separates fi-om the Umited range in the 1st mode of this invention. 
However, said spacing ratios d2/d3 in Sb2Te3 are 1.040, and are in limited within the limits in the 2nd 
mode of this invention. However, three diffraction lines exist in the range of 2theta=38-44 degree of X 
diffraction drawing, and, as for Sb2Te3, this point differs from the 2nd mode of this invention. 
Moreover, there is no publication of the purport which adds the accessory constituent element used in 
this invention to a recording layer in this official report. 
[0032] 
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[Embodiment of the Invention] The optical recording mediimi of this invention has the recording layer 
of the phase change mold with which record is performed using crystalline substance- amorphous 
transition. As for this recording layer, it is desirable to contain Sb as a principal component, and the 
content of Sb is below 90 atom % more preferably below 99 atom %. By maJcing Sb content into within 
the limits of this, the crystallization temperature and thermal stability which can be used for stability as a 
phase change mold recording layer are secured. 

[0033] c axial length's ratio [ in / in the 1st mode of this invention, the above-mentioned phase change 
mold recording layer is crystalUzed, and indexing as a hexagonal grid is performed to the generated 
crystal, and / the hexagonal grid ] to a axial length - when c/a is calculated, axial ratio c/a is 2.59 or 
more more preferably 2.58 or more 2.56 or more. If axial ratio c/a is this within the limits, since a crystal 
transition rate will become quick enough, a data transfer rate can be made high enough. In addition, by 
this invention, although said axial ratio c/a is 7.14, if a Sb2Te three phase circuit is contained, since a 
crystal transition rate will become slow, when crystallizing a recording layer, a Sb2Te three phase 
circuit does not need to generate a Sb2Te three phase circuit. Moreover, since a crystal transition rate 
tends to become slow when the large crystal phase of said axial ratio c/a generates like a Sb2Te three 
phase circuit, said axial ratio c/a is six or less more preferably seven or less. 
[0034] It faces in quest of said axial ratio c/a, indexing as a hexagonal grid is performed about the 
diffraction line which appears in X diffraction drawing of a recording layer, c axial length / a axial 
length in the hexagonal grid are computed based on the location of these diffraction lines, and this is 
made into said axial ratio c/a. Although especially the diffraction line used for calculation of said axial 
ratio c/a is not limited, since existing in a side whenever [ angle-of-elevation ] and a mutual distance are 
near, it is desirable to use the diffraction line originating in a hexagonal (104) side and the diffraction 
hne originating in a hexagonal (110) side. In addition, in the X diffraction using Cu-K alpha rays, it is 
the diffraction line by which the diffraction line which appears near 2 theta= 39-41 degree of X 
diffraction drawing originates in a hexagonal (104) side, and the diffraction line which appears near 2 
theta= 41-43 degree originates in a hexagonal (110) side. 

[0035] When the X diffraction using Cu-K alpha rays is performed to the crystal which was made to 
crystallize the above-mentioned phase change mold recording layer, and was generated in the 2nd mode 
of this invention. Only two diffraction lines exist in the range of 2theta=38-44 degree of X diffraction 
drawing. When the spacing of the lattice plane applicable to the diffraction line which exists in a low 
include-angle side between said two diffraction lines is set to d2 and the spacing of the lattice plane 
applicable to the diffraction line which exists in a high include-angle side between said two diffraction 
lines is set to d3, 1.036 or more are d2/d3 preferably 1.035 or more. If the spacing ratios d2/d3 are this 
within the limits, since a crystal transition rate will become quick enough, a data transfer rate can be 
made high enough. The spacing ratios d2/d3 are dependent on the distance of the diffraction line which 
exists in a low include-angle side, and the diffraction line which exists in a side whenever [ angle-of- 
elevation ]. If the diffraction line by the side of a low include angle is in a low include-angle side from 
38 degrees or a near diffraction line is in a high include-angle side from 44 degrees whenever [ angle-of- 
elevation ], effectiveness by the 2nd mode will not be realized. Therefore, as for d2/d3, it is desirable 
that it is 1.13 or less so that it may fit in the range whose location of these diffraction lines is 38-44 
degrees. Moreover, even if three or more diffraction lines exist in the range of 2theta=38-44 degree, 
effectiveness by the 2nd mode is not realized. In addition, although d2/d3 are 1.044 and this value has 
the thin film which consists of a Sb simple substance in limited within the limits in the 2nd mode, the 
phase change mold record by crystalline substance-amorphous transition is impossible for the thin fihn 
which consists of a Sb simple substance. 

[0036] In the 2nd mode, when indexing as a hexagonal grid is performed like the 1st mode, said lattice 
plane whose spacing is d2 is a hexagonal (104) side, and the lattice plane which is a spacing d3 is a 
hexagonal (110) side. 

[0037] Although the diffraction line originating in a hexagonal (003) side exists in X diffraction drawing 
of Sb thin fihn, when it carries out indexing in this invention, having used the crystal of a recording 
layer as the hexagonal grid, it is desirable that the diffraction line originating in a hexagonal (003) side 
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does not exist in X dif&action drawing. Moreover, although the dif&action line originating in a 
hexagonal (012) side usually exists in X dif&action drawing in this invention when it carries out 
indexing, having used the crystal of a recording layer as the hexagonal grid, it is not indispensable that 
this diffraction line exists. In addition, in the X dif&action using Cu-K alpha rays, the location of the 
dif&action line originating in a hexagonal (003) side is near 2 theta= 23.5 degree, and the location of the 
diffraction Une originating in a hexagonal (012) side is near 2 theta= 28.8 degree. 
[0038] In this invention, the class of crystal generated when crystallizing a recording layer is not limited. 
If said axial ratio c/a computed by having carried out [ c/a ] indexing as a hexagonal grid is above- 
mentioned within the limits no matter it may be what crystal, effectiveness by the 1st mode will be 
realized. Moreover, no matter it may be what crystal, said spacing ratios d2/d3 will realize effectiveness 
by the 2nd mode, if [ above-mentioned ] it is within the limits. However, as for the crystal to generate, it 
is desirable that it is only one sort. 

[0039] If only Sb is used as a principal component of a recording layer, since crystallization temperature 
will become low too much and thermal stability will become low, it is desirable to also use Te and/or In 
as a principal component in this invention, and Te is desirable at especially the point that can make a 
modulation factor high among these. Moreover, in order to raise the thermal stability of a recording 
layer further, as for a recording layer, it is desirable to contain rare earth elements and at least one sort of 
elements chosen from Zr, Hf, Ti, and Sn as an accessory constituent. In addition, in this description, rare 
earth elements are Y, Sc, and a lanthanoids. 

[0040] It is Formula I about the atomic ratio of a principal component configuration element. When it 
expresses with SbxTeyInz and is referred to as x+y+z=l, it is x= 0.6 to 0.99, y= 0 to 0.4, and z=0-0.4 
preferably, and is x=0.6-0.9 more preferably. 

[0041] In Formula I, if x showing Sb content is too small, although the reflection factor difference 
accompanying a phase change becomes large, a crystal transition rate will become slow rapidly and it 
will become difficult to eliminate it. On the other hand, if x is too large, the thermal stability of a record 
mark will become low with lowering of crystallization temperature. Moreover, when x is too large, there 
is also a problem that the reflection factor difference accompanying a phase change becomes small, and 
a modulation factor becomes small. 

[0042] The above-mentioned accessory constituent element shows the effectiveness of raising a crystal 
transition rate, when said axial ratio c/a is within the limits limited by this invention, and when said 
spacing ratios d2/d3 are within the limits limited by this invention. Therefore, in this invention, after 
raising a crystal transition rate by changing to a part of Sb and adding the above-mentioned accessory 
constituent element, the thermal stability of a record mark can be raised, Therefore, the medium of this 
invention demonstrates high effectiveness especially, when used with high linear velocity. 
[0043] The content of the above-mentioned accessory constituent element in a recording layer is below 
25 atom % more preferably below 30 atom %. If there are too many accessory constituent element 
contents, crystallization temperature will become high too much. Consequently, it becomes difficult to 
initialize the amorphous recording layer immediately after formation (crystallization). In addition, in 
order to fully demonstrate the improvement effectiveness of the crystal transition rate by accessory 
constituent element addition, and the heat stability disposition top effectiveness of a record mark, the 
content of an accessory constituent element is more preferably carried out to more than 0.5 atom % more 
than 0.1 atom%. 

[0044] As an accessory constituent element, since the heat stability disposition top effectiveness and the 
improvement effectiveness in a crystal transition rate are high, it is desirable to use rare earth elements. 
[0045] In the recording layer, other elements may be added if needed besides the above-mentioned 
principal component and an accessory constituent. As such an alloying element. Element M (at least one 
sort of elements with which Element M is chosen from Ag, Au, Bi, Se, aluminimi, P, germanium, H, Si, 
C, V, W, Ta, Zn, Pb, and Pd) is mentioned. Element M is added if needed, in order to realize various 
effectiveness. For example, in order to raise rewriting endurance, in order to suppress decline in the rate 
of elimination by the repeat of rewriting, specifically, it is desirable to add at least one sort of V and Ta. 
Moreover, germanium is desirable in order to raise thermal stability. 
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[0046] However, in order to make a modulation factor high, even when adding, it is desirable [ it is most 
desirable not to add Element M, and / the content of the element M in a recording layer ] that it is below 
10 atom %. If the content of Element M is too high, the reflection factor change accompanying a phase 
change will become small, and enough modulation factors will no longer be obtained. 
[0047] 2-50nm of record layer thickness is 2-30nm more preferably. If a recording layer is too thin, 
growth of a crystal phase will become difficult, and the reflection factor change accompanying a phase 
change serves as imperfection. On the other hand, if a recording layer is too thick, since the heat 
capacity of a recording layer becomes large, record will become difficult. Moreover, if a recording layer 
is too thick, a reflection factor and a modulation factor will become low. 

[0048] The presentation of a recording layer can be measured by EPMA, X-ray microanalysis, ICP, etc. 
[0049] It is desirable to perform formation of a recording layer by the spatter. In case especially spatter 
conditions carry out the spatter of the ingredient which is not limited, for example, contains two or more 
elements, they may use an alloy target and may use the plural spatters using a target two or more. 
[0050] In this invention, especially everything but the presentation of said axial ratio c/a, said spacing 
ratios d2/d3, and a recording layer is not limited, but if it is the optical recording medium with which are 
satisfied of these, even if it is which mediimi structure, it is applicable. 

[0051] As an example of a configuration of a common phase change mold optical recording medium, as 
shown, for example in drawing 1 , what carried out the laminating of the 1st dielectric layer 31, a 
recording layer 4, the 2nd dielectric layer 32, a reflecting layer 5, and the protective layer 6 that consists 
of resin one by one is mentioned on translucency base 2S. In this medium, translucency base 2S usually 
consist of resin plates with a thickness of about 0.4- 1.2mm for rigid maintenance of a medium, and 
record/playback beam is irradiated by the recording layer 4 through translucency base 2S. 
[0052] Moreover, this invention is applicable also to the medium of a configuration of being shown in 
drawing 2 . From the support base 20 side, the laminating of this medium is carried out to the order of a 
reflecting layer 5, the 2nd dielectric layer 32, a recording layer 4, and the 1st dielectric layer 31, it 
carries out the laminating of the translucency layer 2L to the last, and record/playback beam is irradiated 
by the recording layer 4 through translucency layer 2L. In drawing 2 , the support base 20 is thickness 
equivalent to translucency base 2S in drawing 1 , and bears rigid maintenance of a medium. Therefore, 
since translucency layer 2L which record/playback beam penetrates in drawing 2 does not need to bear 
rigid maintenance of a medium, compared with translucency base 2S in drawing 1 , it can be made 
remarkably thin. 

[0053] In the desirable mode of this invention, accessory constituent elements, such as rare earth 

elements, are added to a recording layer. In order to raise a crystal transition rate by accessory 
constituent element addition, it is desirable to consider the dielectric layer which sees fi*om the laser- 
beam incidence side for record, and exists in the near side of a recording layer, and touches a recording 
layer as a specific presentation, the presentation which contains the mixture of zinc sulfide and silicon 
oxide, silicon oxide, sihcon nitride, an aluminum oxide, ceriimi oxide, an oxidization yttrium, tantalum 
oxide, a zirconium dioxide, or chrome oxide with said specific presentation ~ it is ~ these contents - 
respectively - desirable -- more than 30 mol % - they are more than 40 mol %, and 100-mol the 
presentation which is % still more preferably more preferably. That is, the presentation which consists of 
said mixture, silicon oxide, silicon nitride, an aluminum oxide, cerium oxide, an oxidization yttrium, 
tantalum oxide, a zirconium dioxide, or chrome oxide is the most desirable, the content of silicon oxide 
[ as opposed to / be / it / under / said mixture / setting / the sum total of zinc sulfide and silicon oxide ] ~ 
more than 30 mol % - it is 30-70-mol % preferably. 

[0054] Although the dielectric layer considered as said specific presentation may be the 1st dielectric 
layer 3 1 whole in drawing 1 and drawing 2 , the dielectric layer which makes the 1st dielectric layer 3 1 
the layered product of two or more subdielectric layers, and touches a recording layer 4 at least among 
these subdielectric layers should just be said specific presentation. The example is shown in drawing 3 
and drawing 4 . The 1st dielectric layer 31 in drawing 3 consists of a layered product of two 
subdielectric layers 311 and 312, and the 1st dielectric layer 31 in drawing 4 consists of a layered 
product of three subdielectric layers 31 1, 31C, and 3 ID. What is necessary is just to consider the 
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subdielectric layer 311 which touches a recording layer 4 in drawing 3 and drawing 4 as said specific 
presentation. 

[0055] In order to fully demonstrate the improvement effectiveness in a crystal transition rate by 
accessory constituent element addition, it is desirable to set to L5nm or more dielectric layer thickness 
considered as said specific presentation, and if this thickness is 2.5nm or more, the extremely excellent 
effectiveness will be acquired. Therefore, it is not necessary to consider the 1st dielectric layer 31 whole 
as said specific presentation. Therefore, even if it prepares the dielectric layer of a presentation of said 
specification, most degrees of fi-eedom of an optical and thermal design of the 1st dielectric layer 31 
whole are not barred. 

[0056] Said axial ratio c/a and said spacing ratios d2/d3 are controllable by various conditions, such as a 
thermal design of the presentation of a recording layer, formation conditions (for example, spatter 
conditions), and a medimn. For example, in a certain medium, when separating fi^om the range which 
said axial ratio c/a and/or said spacing ratios d2/d3 limit by this invention, it is also possible by not 
changing the presentation of a recording layer but changing the thermal design of a medium to consider 
as within the limits which Umits said axial ratio c/a and/or said spacing ratios d2/d3 by this invention. 
What is necessary is to quench a recording layer at the time of over-writing, and just to choose suitably 
the component and/or structure of the 1st dielectric layer 31 and/or the 2nd dielectric layer 32 for that 
purpose as a desirable thermal design. 

[0057] the structure which saw firom the incidence side of the laser beam for record, and has specifically 
arranged a recording layer 4, the 2nd dielectric layer 32, and a reflecting layer 5 in this order as shown in 
drawing 1 and drawing 2 , respectively ~ carrying out - thermal conductivity K2D of the 2nd dielectric 
layer 32 - desirable - K2D>=1 W/m-K - more - desirable - K2D>=1.5 W/m-K - then, it is good. 
Although there is especially no upper limit of the thermal conductivity of the 2nd dielectric layer 32, the 
thermal conductivity of an ingredient usable to a dielectric layer is usually below 100 W/m-K extent. In 
addition, the heat conductivity of the dielectric layer in this description is not the measured value in a 
thin film condition but a value in a bulk material. Although the 2nd dielectric layer 32 is good also as a 
laminated structure which consists of two or more subdielectric layers, thermal conductivity should just 
be 1 or more W/m-K as the 2nd dielectric layer 32 whole in that case. However, it is desirable preferably 
for two or more layers of all that constitute the 2nd dielectric layer 32 to be 1 or more W/m-K of thermal 
conductivity. 

[0058] Moreover, in order to make a medium into quenching structure, it is also desirable to consider as 
a laminated structure as shows the 1st dielectric layer 31 to drawing 4 . In drawing 4 , the 1st dielectric 
layer 31 contains subdielectric layer 31C near a recording layer 4, and subdielectric layer 3 ID far fi-om a 
recording layer 4. The configuration of those other than 1st dielectric layer 31 of the medium of drawing 
4 is the same as that of the medium of drawing 3 . In drawing 4 , when the thermal conductivity of 
subdielectric layer 3 IC is set to KC and the thermal conductivity of subdielectric layer 3 ID is set to KD, 
in order to make a medium into quenching structiu-e, it considers as KC<KD preferably and considers as 
1.5 <=KD/KC more preferably. The quenching effectiveness becomes [ the one where KD/KC is larger ] 
high. In addition, although there is especially no upper limit of KD/KC, since there is an upper limit in 
the thermal conductivity of an ingredient usable to a dielectric layer as described above, KD/KC is also 
restricted by this and KD/KC does not usually exceed 180 by it. Moreover, in order to acquire sufficient 
quenching effectiveness, KC is preferably made into less than 1 W/m-K, and 1 or more W/m-K of KD 
(s) is more preferably made into 1.5 or more W/m-K. In addition, although there is especially no 
minimimi of KC, the thermal conductivity of an ingredient usable to a dielectric layer is usually more 
than 0.1 W/m-K extent. 

[0059] Although what is necessary is just to set up suitably so that the medium reflection factor made 
into the object may be obtained according to the optical constant of the ingredient which constitutes 
each, in order to acquire sufficient quenching effectiveness, when thickness of subdielectric layer 3 IC is 
set to tC and thickness of subdielectric layer 3 ID is set to tD, as for each ******** layer thiclaiess, it is 
desirable to consider as 5 nm<=tC<=80nm and 20 nm<=tD. In addition, although there is especially no 
upper limit of tD, the overall thickness of the 1st dielectric layer 31 is restricted so that it may mention 
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later. 

[0060] It is thought of because heat transfer which is explained below is performed that quenching 
becomes possible when the 1st dielectric layer is considered as such a configuration. Witti the 
conventional structure of having the 1st comparatively low dielectric layer 31 of thermal conductivity, 
the heat dissipation by the side of the reflecting layer 5 with high thermal conductivity is dominant. On 
the other hand, since a lot of heat dissipation arises also in the multilayer-structure [ which described the 
1st dielectric layer 31 above according to this invention ], then 1st dielectric layer 31 side, it becomes 
possible to quench a recording layer more. Specifically, the heat generated in the recording layer 4 at the 
time of record is first conducted to subdielectric layer 31 C. Since subdielectric layer 31C has low 
thermal conductivity, the transmitted heat cannot spread easily in the field inboard of subdielectric layer 
31C, and it is easy to conduct it to subdielectric layer 3 ID which adjoins perpendicularly. Since 
subdielectric layer 3 ID has high thermal conductivity, the transmitted heat is promptly diffused in the 
field inboard. Thus, since the heat generated in the recording layer 4 is promptly spread within 
subdielectric layer 3 ID which could not spread easily in the field of subdielectric layer 3 IC which 
adjoins a recording layer 4, and is separated from a recording layer 4, it is thought that quenching 
becomes possible at the time of record. 

[0061] In addition, in order to quench a recording layer 4, it is desirable that subdielectric layer 3 IC and 
a recording layer 4 have touched, but as shown in drawing 4 , other subdielectric layers 311 may exist 
among both. When the thermal conductivity of this subdielectric layer 31 1 is comparable as 
subdielectric layer 31C, it considers that the subdielectric layer 31 1 is a part of subdielectric layer 31C, 
and the sum total thickness of subdielectric layer 3 IC and the subdielectric layer 31 1 should just satisfy 
the tolerance of said thickness tC. On the other hand, when high compared with subdielectric layer 31C, 
for example, when the thermal conductivity of the subdielectric layer 31 1 is 1 or more W/m-K, as for the 
thickness of the subdielectric layer 31 1, it is desirable to be referred to as 20nm or less. In this case, 
when the subdielectric layer 31 1 is too thick, there is a possibility that the quenching effectiveness may 
be spoiled, 

[0062] Moreover, in order to acquire the optical enhancing effectiveness, for example, both subdielectric 
layer 31C, and subdielectric layer 31both [ one side or ] may consist of two or more layers. In this case, 
the thermal conductivity KC as whole subdielectric layer 31C and the thermal conductivity KD as the 
whole subdielectric layer 3 ID should just have the above mentioned relation. However, it is desirable 
for each of two or more layers which constitute subdielectric layer 3 IC, and each of two or more layers 
which constitute subdielectric layer 3 ID to have the above mentioned relation preferably. 
[0063] Although the thickness of the 1st dielectric layer 31 and the 2nd dielectric layer 32 should just 
determine suitably that the protective effect and the improvement effectiveness in a modulation factor of 
a recording layer 4 are fiiUy acquired, the thickness of the 1st dielectric layer 31 is desirable, and it is 
more preferably set to 50-250nm 30-300nm, and usually sets thickness of the 2nd dielectric layer 32 to 
2-50nm preferably. However, in order to consider as quenching structure, the 30nm or less of the 2nd 
dielectric layer thickness is more preferably set to 25nm or less. As for each dielectric layer, forming by 
the spatter is desirable. 

[0064] As mentioned above, since over-writing with high linear velocity is attained, by this invention, a 
data transfer rate can be made high. Moreover, if the tooth space between a record mark and marks is 
shortened and high density record is performed, a data transfer rate can be made still higher. When the 
tooth space between a record mark and marks is shortened in the conventional medium, preservation 
dependability becomes low as mentioned above. Moreover, playback endurance will become low, if the 
diameter of the beam spot of the laser beam for playback is made small in order to read a short record 
mark. On the other hand, in this invention, since the thermal stability of the amorphous field of a 
recording layer becomes good, even when high density record is performed, preservation dependability 
and playback endurance become good. Therefore, this invention is suitable for especially the medium by 
which high density record is made. 

[0065] As a medium by which high density record is made, the thing of a configuration of being shown 
in drawing 2 is desirable. In order to perform high density record, it is common by shortening 
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record/playback wavelength and enlarging the numerical aperture (NA) of the objective lens of 

record/playback beam exposure optical system to make small the diameter of the beam spot of 
record/playback beam. However, a tilt margin will become small if NA is enlarged. A tilt margin is the 
tolerance of the inclination of the medium to record/playback beam, and is determined by NA. When 
thickness of the base with which lambda and record/playback beam penetrate record/playback 
wavelength is set to t, a tilt margin is lambda/(t-NA3). 

It is alike and proportional. ** [ if / moreover, / a medium inclines to record/playback beam (i.e., wave 
aberration (comatic aberration) occurs.) / generating of a tilt ] When the refractive index of the base 
which record/playback beam penetrates is set to n and an angle of inclination is set to theta, a wave 
aberration multiplier is expressed with -(1/2) t- {n2andsintheta-costheta}, NA3/(n2-sin2theta) -5/2. In 
order to enlarge a tilt margin and to suppress generating of comatic aberration from each [ these ] 
formula, it tums out that what is necessary is just to make thickness t of a base small. As mentioned 
above, since translucency layer 2L which record/playback beam penetrates can be made thin, by the 
medium shown in drawing 2 , it is suitable for high density record. The medium which has such a thin 
translucency layer is indicated by JP, 10-320859, A. 

[0066] What is necessary is to stick on the 1st dielectric layer 31 the light transmission nature sheet 
which consists of translucency resin with various adhesives or a binder on the occasion of formation of 
translucency layer 2L, for example, to be referred to as translucency layer 2L, or to form a translucency 
resin layer directly on the 1st dielectric layer 31 using the applying method, and to just be referred to as 
translucency layer 2L. Moreover, be [ what is necessary / just since translucency layer 2L can fiiUy 
protect a reflecting layer and a recording layer ], it may constitute translucency layer 2L from a thin fihn 
which consists of an inorganic material. The inorganic material used for translucency layer 2L can be 
chosen from the various inorganic compounds mentioned m explanation of for example, the above- 
mentioned dielectric layer, and carbide, such as siUcon carbide and diamond-like carbon, carbon, or such 
mixture may be used for it. Translucency layer 2L which consists of an inorganic material can be formed 
by vapor growth, such as a spatter. 

[0067] As for the thickness of translucency layer 2L it is thin from resin, it is desirable to choose from 
the range of 30-300 micrometers. If translucency layer 2L is too thin, the optical effect by the dust 
adhering to a translucency layer 2L front face will become large. On the other hand, if translucency 
layer 2L is too thick, the high recording density achievement by raise in NA will become difficult. As 
for the thickness of translucency layer 2L it is thin from an inorganic material, it is desirable to choose 
from the range of 5-500nm. If translucency layer 2L which consists of an inorganic material is too thin, 
a protective effect will become inadequate, and if too thick, internal stress will become large and it will 
become easy to generate a crack. In addition, if it is not necessary to take the effect of dust into 
consideration, the thickness of translucency layer 2L it is thin from resin may be less than 30 
micrometers, for example, the thickness of 0.5-15 micrometers, then sufficient protective effect will be 
acquired. When the thickness of translucency layer 2L is less than 30 micrometers, it is desirable to 
consider as the sealing type fixed disk like a hard disk, or to consider as the medium of the structure 
which held the disk in the cartridge. 

[0068] In order to perform high density record, after making translucency layer 2L thin in this way, the 
diameter of the beam spot of record/playback beam is made small. In order to make the diameter of the 
beam spot small, relation between record/playback wavelength lambda and the numerical aperture NA 
of record/playback beam exposure optical system is preferably set to lambda/NA <=680nm, and is more 
preferably set to lambda/NA <=630nm. However, available laser wavelength and numerical aperture 
have a limit, since it is difficult, it makes to consider as remarkable short wavelength and remarkable 
large numerical aperture into 250 nm<=lambda/NA, and it is usually preferably made into 350 
nm<=lambda/NA. 

[0069] In addition, a data transfer rate is correlated with the linear velocity and track recording density at 
the time of record/playback. DVD-RAM4.7 which has the storage capacity of 4.7GB/page among the 
conventional optical recording disks is transfer rate:22Mbps linear- velocity: 8. 2m/s. moreover, DVD- 
RW which similarly has the storage capacity of 4.7GB/page - lmear-velocity:3.5 m/s and transfer rate: - 
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- it comes out 1 1 Mbps. On the other hand, by the medium of this invention, since a crystal transition 
rate can be made quick and recording density can be made high, a data transfer rate can be made 
remarkably high. It is also easy for a data transfer rate to be made to at least 35 or more Mbpses, and to 
specifically be referred to as 70 or more Mbpses. 
[0070] 

[Example] The optical recording disk sample which has the structure shown in sample No.l drawing 3 
was produced in the following procedures. 

[0071] The disk-like polycarbonate with a diameter [ of 120mm ] and a thickness of 1.1mm which 
carried out simultaneous formation of the groove with injection molding was used for the support base 
20. The reflecting layer 5 was constituted fi*om Ag98PdlCul (atomic ratio), and set thickness to lOOnm. 
The 2nd dielectric layer 32 was constituted from ZnS(50-mol %)-Si02 (50-mol %) (thermal 
conductivity LO W/m-K), and set thickness to 25nm. The recording layer 4 was constituted from 
Inl.lSb76.1Tel6.8germanium6 (atomic ratio), and set thickness to 12nm. The subdielectric layer 311 
which touches a recording layer 4 was constituted from ZnS(50-mol %)-Si02 (50-mol %) (thermal 
conductivity 0.6 W/m-K), and set thickness to 5nm. The subdielectric layer 312 was constituted from 
ZnS(80-mol %)-Si02 (20-mol %) (thermal conductivity 0.6 W/m-K), and set thickness to 130nm. In 
addition, all above-mentioned each class was formed by the spatter. Also in the following samples, it is 
the same. Translucency layer 2L was formed by applying and hardening ultraviolet curing mold resin, 
and thickness was set to 100 micrometers. 

[0072] The sample No.2 2nd dielectric layer was constituted from aluminiun 203 (theraial conductivity 
44 W/m-K), and also it produced like sample No.l. 

[0073] The optical recording disk sample which has the structure shown in sample No.3 drawing 4 was 
produced in the following procedures. 

[0074] The support base 20 and the reflecting layer 5 presupposed that it is the same as sample No.l. 
The 2nd dielectric layer 32 was constituted from aluminum 203 (thermal conductivity 44 W/m-K), and 
set thickness to 20nm. The recording layer 4 presupposed that it is the same as sample No.l . The 
subdielectric layer 31 1 which touches a recording layer 4 was constituted from ZnS(50-mol %)-Si02 
(50-mol %) (thermal conductivity 1.0 W/m-K), and set thickness to 5nm, Subdielectric layer 31C was 
constituted from ZnS(80-mol %)-Si02 (20-mol %) (thermal conductivity 0.6 W/m-K), and thickness 
was set to 52nm. Subdielectric layer 3 ID was constituted from alumimiiun nitride (thermal conductivity 
80 W/m-K), and thickness was set to lOOnm. Translucency layer 2L presupposed that it is the same as 
sample No.l. 

[0075] Set the presentation of sample No.4 recording layer 4 to InlSb72.2Tel6.2germanium4.6Tb6 
(atomic ratio), and thickness of subdielectric layer 3 IC was set to 62nm, and also it produced Hke 
sample No.3. 

[0076] The optical recording disk sample which has the structure shown in sample No.5 (comparison) 
drawing 1 was produced in the following procedures. However, the 1st dielectric layer 31 was made into 
the laminated structure which consists of a two-layer subdielectric layer. 

[0077] The disk-like polycarbonate with a diameter [ of 120mm ] and a thickness of 0.6mm which 
carried out simultaneous formation of the groove with injection molding was used for translucency base 
2S. The subdielectric layer which touches a base 2 among the 1st dielectric layer 31 was constituted 
from ZnS(80-mol %)-Si02 (20-mol %) (thermal conductivity 0.6 W/m-K), and thickness was set to 
80nm. On the other hand, the subdielectric layer which touches a recording layer 4 was constituted from 
ZnS(50-mol %)-Si02 (50-mol %) (thermal conductivity 1.0 W/m-K), and thickness was set to 5nm. The 
recording layer was constituted from Ag3.8In5.6Sb63.2Te25.2germaniimi2.2 (atomic ratio), and 
thickness was set to 22nm. The 2nd dielectric layer 32 was constituted from ZnS(50-mol %)-Si02 (50- 
mol %) (thermal conductivity 1.0 W/m-K), and set thickness to 25nm. The reflecting layer 5 was 
constituted from an aluminum-Cr alloy, and set thickness to lOOnm. The protective layer 6 was formed 
by applying and hardening ultraviolet curing mold resin, and set thickness to 5 micrometers. 
[0078] The recording layer of assessment above-mentioned each sample was initialized with the bulk 
eraser (crystallization). Subsequently, the layered product which consists of a recording layer 4, the 1st 
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dielectric layer 31, and translucency layer 2L was exfoliated about sample No.l-No.4. Moreover, about 
sample No.5, the layered product which consists of the 2nd dielectric layer 32, a reflecting layer 5, and a 
protective layer 6 was exfoliated. 

[0079] By sample No.5, the in plane dif&actometry was performed [ recording layer / which is contained 
in the above-mentioned layered product which exfoliated ] by Cu-K alpha rays sample No. 1-4 about the 
recording layer which remained on the translucency base using the X-ray dif&actometer for thin film 
assessment (ATX-G by Rigaku Corp.). From the diffraction line which appeared in obtained X 
diffraction drawing, indexing as a hexagonal grid was performed and said axial ratio c/a was calculated 
from the diffraction line originating in each of a hexagonal (104) side and a hexagonal (1 10) side. 
Moreover, it asked for said spacing ratios d2/d3 from the diffraction line originating in each of a 
hexagonal (104) side and a hexagonal (110) side. These results are shown in a table 1. moreover, X 
diffraction drawing of sample No.l ~ X diffraction drawing of sample No.5 is shown in drawing 6 , and 
X diffraction drawing of Sb thin film is shown in drawing 5 as an example of reference at drawing 7 , 
respectively. Moreover, some X diffraction drawings are shown in drawing 8 about sample No.l -No.5. 
[0080] Moreover, each above-mentioned sample is put on optical-recording-medium assessment 
equipment, and they are laser wavelength:405nm, numerical-aperture:0.85, and a record signal:(l 7) 
RLL modulating signal- 
Record and playback were performed by ******. However, about sample No.5, laser wavelength was 
set to 635nm, numerical aperture was set to 0.60, and the record signal was made into eight to 16 
modulating signal Linear velocity was changed on the occasion of this record/playback, and the data 
transfer rate from which a jitter serves as min was investigated. A result is shown in a table 1. 
[0081] 
[A table 1] 
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[0082] The effectiveness of this invention is clear from a table 1. That is, when said axial ratio c/a 
satisfies definition by this invention and said spacmg ratios d2/d3 satisfy definition by this invention, it 
turns out that a data transfer rate can be made very high. 

[0083] In addition, all the recording layers of each above-mentioned sample had become the crystalline 
substance which consists of a single crystal after initialization. Moreover, the diffraction line originating 
in a field (012) was accepted in X diffraction drawing of this invention sample shown in a table 1 . 
[0084] About the recording layer which is crystallizing DVD-RW of commercial DVD-RW marketing, 
said axial ratio c/a was calculated like the above. Consequently, for a axial length, in DVD-RW of 
Mitsubishi Chemical Media, 4.328 A and c axial length were [ 10.943 A and axial ratio c/a ] 2.53, and, 
for a axial length, 4.358A and c axial length were [ 10.982A and axial ratio c/a ] 2.52 in DVD-RW of 
Victor Co. of Japan, Ltd. 



[Translation done.] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/3/06 



